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BIOCHEMICAL STUDIES ON THE RICE BLAST DISEASE (PART 10)
BIOCHEMICAL CLASSIFICATION OF PIRICULARIA ORYZAE (NO 3)

- Japan -

[Following is a translation of an article by
Otsuka, H., et al,, in the Japanese-language
Agricultural Chem, Soc. Japan Journal, Vol 31,

Y57, pages B886-890.]

Attempts have been made to classify Piricularia oryzae
Cavara in terms of bacterial reactions to several varieties
of rice (1, 2), and we have noticed a close relationship be-
tween them and the method in our report Part 10 (No 2),
which depended on the extent of the sugar consumption of 45
stock-cultures of Piricularia oryzae Cavara (3).

Recently Burkholder and others (4) have demonstrated
the possibility of classifying ray bacteria by the differen-
tial amount of use by tham of nitrogen sources, and this is
of great interest with respect to the problem of bacteria
classification, .

Otani (5) studied the degree of consumption of nitro-
gen sources by Piricularia oryzae Cavara and showed that
nitric acid-derived nitrogen, glycocoll, L-alaninine, aspar-
tic acid, asparagine, and D-glutamic acid constitute excell-
ent nitrogen sources, while DL-g@ -amino butyric acid, crea-
tine, and taurine are not adequate as nitrogen sources.

Tanaka and Kogetsu (6), on the other hand, studied
the effects of the ammonia family and of nitric acid-derived
nitrogen on nutrition absorption in Piricularia oryzae Cavara
(hereafter called P.o.c.,) and demonstrated that the preven-
tion of Ph acidification of the culture medium results in ef-
fective use and assimilation of ammonia
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In addition, there is a study by Leaver (7) that in-
dicates the effective use of organic nitrogen, particularly
amino acid, by P,o.c.

Using the 45 P.o.c. stock-cultures as described in
our report Part 10 (No 1) (8), we have investigated the de-
gree of consumption of various inorganic as well as organic
nitrogens, amino acid in particular, and noted a great a-
mount of stock-culture difference among them, The present
study reports on such stock-culture differences, were based
or the classification table in our report Part 10 (No 2).

Eerriment

1) P.o.c. used in the experiment: the 45 stock-cul=-
tures which were used in report Part 10 (No 1)

2) Pre-cultivation: as described in the report Part
10 (No 1)

3) Culture medium for the use of nitrogen-source:
The composition of the culture medium is as shown in Table 1.

Table 1

Composition of the culture medium for the use
of nitrogen source

,) yru-2R m‘ .
Nitrogen-Sourco 0.4154 g
(KNO, 8¢ 1=
Kz"POQ 1.0( -
KH.PO, 1.0g
MgS0,-711;0 * 0.5¢
CaCly : 0.1g \
FeSQ,-7 HO 0.0075 g |
MnS0,-7 H,0 0.002¢ \
CuS0,-8 Hy0 . 0.008g
ZnCl 0.075g
(NH)eMO4Ox -4 HsO" 0.000g
1) ¢ v S
3 *TLy 1lmg

$) BEstme 11 LT GH LY

[Legend:] 1) Glucose; 2) Biotine; 3)
Thiamine; 4) Make it 11 by adding distilled
water; §5) equivalent to,

The solution of the compound without the glucose, nitrogen
source, biotine and vitamine B} was sterilized for 15 min,
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at 15 pounds pressure, and then glucose, the nitrogen source,
biotine and vitamine B; were added. After dissolving the
resulting compound, 2 ml. each was transferred into test
tubes of 17 mm diameter and further sterilized for 10 min,

at 10 1b, before being put to use as the culture medium,

4) Determination of the extent of consumption: Each
stock-culture was cultivated in the culture medium for 14
days at 25°, and was washed with water and dried at 100° tc
a constant quantity (4-6 hr.). The extent of nitrogen con-
sumption was determined from the relative weight of the dried
bacteria, The results are shown in Table 2.

Table 2

Results on the extent of nitrogen source consumption
(weight of bacteria gx200)

e 5415 S48 3 No. No. No.1l. Na. Na.

)
|
i
4
i
)
!

03‘.*“\.\ i 2 F8r 1L Iasa I A23 A36 5309 5311 35327 333%
. 3 ®® 0.05 0.10 0.05 0.05 0.05 0.0 .05 0.10 ¢ '- 0.05 0.05 0.10 0.05 0.20 0.10
@7rx9# 280 1.8 260 2.0 0.10 1.7 230 270 5 : 1.80 3.35 3.20 2.95 3.10 3.3
KNO, 1.835 3.25 2.80 2.10 3.60 2.2 310 2.50 15 3.50 J.70 3.10 3.30 3.70 2.9
NaNO, 1.15 3.40 3.10 3.50 3.60 3.6 .65 2.60 5 :» 2.75 2.60 3.40 3.60 1.90 2.80
NaNO, 1.00 1.25 1.15 2.10 2.80 0.& .50 0.20 « < 1.80 0.25 2.20 2.00 2.80 2.30
@ v+ a > 280 4.835 2.80 3.20 3.25 3B 520 413 5T 3.70 2.50 0.80 3.35 2.90 2.55
@ 7rx.c948 350 3.15 2.80 3.90 4.90 3.7 10 163 0 v 3,60 2.40 3.50 3.10 3.20 3.8
O 7 o ¥ a2 305380260 3.60 3.90 2.7 .30 L& 510 3.60 2.40 3.20 3.9 3.00 2.9
®+ » ¢ ¥ 1.201.20 200 220 210 2.5 150 1.30 © > 1.50 1.40 1.75 1.90 2.10 1.8
@7 2 a v 210 4.35°2.70 4,00 4.40 4.1 70 513 . - 2.50 3.80 3.50 2.50 4.05 2.10
@ 722aA792v0.50 0.20 1.00 0.80 1.40 1.3% .20 .25 ¢ - 1.20 0.50 1.00 5.10 0.60 0.50
@7 w v v 320300 305385 440 28 [x0 3.5 . 3.70 3.60 3.40 3.60 3.20
Qv = + v 065010110 1.3 1.50 1.0 &0 0.25 v .0 1.20 0.00 0.40 1.30 0.40 0.05
Hydroxy proline 0.10 0.10 0.20 0.20 0.30 0.1« 010 0.10 v .} 0.05 0.00 0.05 0.50 0.)0 0.2
Qv 4 v v 270310 275 1.60 1.80 3.2 290 1.20 . 79 2.30 0.60 2.10 2.30.1.20 2.95
@+ %+ a2 200 1.70 1.15 240 260 2.7 200 1.95 2 e 1.70 1.30 2.80 2.55 2.10 0.5¢
@4vws4 vy 230 310 3.60 3.10 270 3.2¢ .55 1.60 2 80 2.60 2.00 2,00 3.00 3.8
P~ v v 2.50 2.10 3.55 3.85 3.70 3.6 .10 3.40 3% 3.30 2.90 3.30 2.60 3.45 3.60
Or v v v 3.07 3.07 2.85 4.40 .20 4.0 .85 3.20 5 v 4.10 2.20 3.65 3.50 3.10 4.10
@1 v v 2,20 207 2.80 2.30 2.95 3.3 .00 1.50 3 s 3.80 2.00 2.80 3.20 3.40 2%
e A ® P v 3.8 3.00 3.10 220 3.60 3.8 580 3.140 :2u 3.90 230 2.75 3.60 3.50 310
§’kl TV 240 320 3.85 4.40 4.50 4.8 1.00 3.50 5 ) 3.40 4.10 4.10 2.70 3.40 3.60
y 4 v 1.38 1.06 2.40 250 2.20 2.1 .00 0.80 i ~. 2.30 0.25 1.80 2.60 1.40
@ry7r7yy 0.00 1.00 1.80 1.50 3.00 2.7 : 60 0.23 ' v 1.80 0.10 0.50 1.00

[Table on following page]
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8333 5404 5420 3428 5423 31 . o1t 3315 . 5517 3518 5519 5520 3321 3322
0.30 0.05 0.30 0.20 0.05 0. v 003 0.20 4 5 0.03 0.20 0.00 0.10 0.10 0.05
3.40 3.50 2.50 3.20 3.35 3. .20 3.30 3 2 3,50 3.40 275 3.30 3.00
1.00 2.05 0.70 2.20 3.05 2. 2 30 3.70 i v 3.20 2.80 2.80 2.50 1.60
1.40 3.50 0.60 2.30 3.80 2.4 .20 3.60 1 & 3.00 220 3.40 3.00
2.70 1.00 0.30 1.20 0.50 3.+» 6. 30 2,30 1 2 0.0 2.70 1.10 1.20 0.10
3.35 210 3.60 1.70 295 0 9 ¢ 0 140 G u 1.20 1.20 2.35 1.90 3.00 3.6%
3.20 3.60 3.20 3.20 3.00 3.+ 3 &) 300 v 3y 3.00 3.00 3.60 3.7
2.60 3.30 3.10 3.90 3.70 300 3 2015 s 280 3.20 200 3.70 25
0.85 2.40 1,25 0.70 1.25 100 .76 2.0 i v 1,40 1.75 0.90 1.70 1.50 1.20
2.60 2.80 3.60 3.60 3.60 3..5 3.30 L.10 5+ 3.20 2.18 2.30 2.10 2.70 3.43
0.70 1,05 290 1.50 1.20 0.-) O W) 1.00 . v V.80 1.00 0.80 0.70 0.70
3.30 340 2,40 3.20 3.0 3. 9 3 270 21, 2N 3.15 3.10 2.90 2.0
0.80°1.05 0.50 0.70 0.40 0.¢3 6 0 0.60 ! » 0.50 1.30 0.30 0.70 0.70
0.05 0.10 0.30 0.10 0.20 0..0 .10 0.10 0 n: 0.20 0.20 1.10 0.30 0.10
1.90 1,10 200 1.30 1.20 1.9 1 80 2.00 2 .0 1,10 2.20 2.45 1.20 0.60
2.45 200 1.95 080 250 1.0 (.50 22R0 !~ 240 075 1.30 0.65 1.40 2.0
3.20 1.90 1.70 3.00 3.00 3.0 2.00 [ 3.70 1.50 .
3.40 2.80 3.35 2.40 3.60 3..0 3.50 3.60 3 0 4,05 2.50 2.85 3.50 3.70 3.0
3.85 3.00 270 3.50 2.50 3.70 3.50 3.50 3 6 3.50 3.30 3.25 3.60 3%
2.40 200 0.80 2.00 2.30 2.0 1.80 3.50 1 0 2,00 3.10 1.30 3.70 1.10
2.06 4.20 1.40 2.50 4.20 3.:90 .40 4.20 2 7u 3.10 3.00 4.30 1.80 1.8
2.80 3.50 3.25 2.90 3.65 3.W 3.60 3.75 30 3.10 3.00 2.70 3.80 3.90 3.5
1.60 2.30 1.00 1.00 1.30 1..0 2.00 1.20 1 80 1.40 2.50 1.10 1.9 1.8
1.4 3.50 0.850 0.50 0.40 0.0 0.30 3.70 0 60 2. 40 1.70 0.80 1.75 0.00
5523 5524, 5525 5526 5527 5528 530 5332 3333 o34 5535 5536 5537 5539 5540
0.2¢ 0.05 0.05 0.05 0.05 0.05 0.3 .10 0.20 0.05 0.10
3.40 1.70 3.45 3.80 3.30 3.75 3..v 110 3.40 ! 3.00 2.20
3.50 0.70 3.00 3.40 1.15 2.50 3. 1 3.00 3. 1.85 3.%0
3.40 1.35 1.50 3.80 3.00 3.40 3.. 0 3.40 3. 3.20 2.%
1.00 0.03 0.65 0.05 0.75 1.80 2.'n (.80 0. 0.30 1.90
3.10 3.90 3.20 3.90 3.20 3.00 1.:a 225 & 1.4 0.70
3.5 3.40 3,30 3.40 3.30 4.20 3.0 3.70 3.7 3.10 3.2
3.30 3.00 3.50 3.40 3.20 3.80 3.: 5.0 2. 3.40 20
1.00 0.80 1.80 1.00 1.10 1.70 1.9 1.20 l.: 1.1§ 1.65\
3.85 2.90 3.15 3,70 3.45 3.90 4.:.. .85 2 = 3.20 2.00 ‘
1.00 0.00 0.60 0.80 3.20 0.60 0.%» 1.40 1.: L 0.05 0.60
2.70 2.85 3.90 3.25 3.50 3.60 3.2, 3.90 2.70 i 3 2.9 2.8
1.00 0.00 0.40 0.40 0.40 1.15 0.7, 1.20 .. it 1,20 . 0.30 0.2
0.15 0.10 0.10 0.10 0.20 0.20 0.2/ 0.10 Q.10 0.3 0.13 0 10 0.10 0.20 0.05
1.70 1,20 1.80 1.35 1.60 2.05 2.7 - 1.5) (.10 5. 30 2,10 2.00 3.40 1.60 0.90
1.00 1,50 2.20 1.9 1.80 2.40 2.9 1.30 200 2.0 2.00 0.90 3.60 2.40 0.75
3.70 2220 2.45 3.20 2,60 2.40 3.5 3.00 2.70 . 2.80 3.60 1.50
3.30 3.25 3.60 3.50 3.60 3.15 3.6) 3.20 3.60 3..0 3.50 2.95 2.50 3.00 2.50
3.40 3.40 3.30 3.50 3.50 4.00 4.1 3.70 2,90 3. 10 3.70 3.70 3.90 3.40 1.68
2.70 1.35 1.90 1.00 1.40 2.60 2.5 2.30 3.50 2.7v 2.75 3.20 3.40 1.80 1.60
4.00 1.70 2.90 1.05 1.40 4.30 3.7 3.45 3.10 3.0 3.50 4.60 2.25 400 1.3
3.50 330 3.70 3.80 3.30 3.50 4.0 3.20 3.50 3.0 3.05 3.50 255 270 2. ™0
1.76 1.80 1.10 1.10 1.00 1.80 1.0+ 1 30 2.30 2.10 1.20 2.20 2.00 1.40 1.90
0.90 1.00 0.40 0.90 0.30 0.60 0.7:- 0.0 1.50 2.0 2.00 2.30 1.80 0.70 1.00

SHELEANLACALLZNBRRZIIBRB YOV LBATORU LU T, o
{Legend on following page)

4 -

N ]



e e ——

-

[Legend:] 1) Stock culture; 2) Nitrogen
source; 3) Control; 4) Asparagine; §5)
Threonine; 6) Aspartic acid; 7) Arginine;

8)

Tyrosine; 9) Alanine; 10) Phenyl-ala-

nine; 1l1) proline; 12) Cystine:; 13) Leu-
cine; 14) Methionine; 15) Isoleucine; 16)

Serine; 17) Glycine; 18) Barine; 19) His-

tidine; 20) Glutamic acid; 21) Lysine;

22)

Tryptophane; 23) By control is meant

the bacteria weight in the culture medium of
Table 1 from which all the nitrogen sources
are removed.

5)

was composed of Zapeck solution (glucose 3%) and 0.2% poly-

peptone,

tests were carried out on the cultivation filtered solution,

Nitric acid reducibility: The culture medium

7 and 14 days after the inoculation, ordinary

the results of which are given in Table 3.

Table 3

Nitric acid reducibility of P.o.c.

~ 0 saax ‘rla \; ‘nggoz u a Qiig 7 14
d @ T
" T = o;E>\\\ & & A <O
$414 + # - 5333 + - 323 + +
5418 4+ £ 5404 + + 2324 + 4+
3, # == 5420 + + 325 + -
No. 1 + =+ 5424 . 4+ + 326 + +
No. 2 + +- 5425 + + L7 + -
No. 11 F8 hetero — -~ 5415 + + FRE ) + -
No. 11 hetero + =+ 5514 + + Lol9 + -
Neo. 188 hetero £ - 5515 + - L2 - -
© Py + 5516 + - 5,43 - -
A2 “+ 4 5317 H+ - HER T - .
A 3 %+ 5518 + + 5. -
5309 + - 5519 + - 30 + -
5311 + % 5520 + + 507 +
$327 + % 5521 + # 5..89 -
5330 + + §522 + 5 W -+

+
k4

Do w ORALNBE, + BTGOS0, £ CRARAL T, = 1)

[Legend:] 1) The number of days of cultiva-
tion; 2) days after (e.g. 7 days after inoc=
ulation, etc.); 3) Stock-culture; 4) Come
ments; ++ -- Prescnce of strong nitric acid
reducibility; + =« Presence of nitric acid

reducibility; + -~ Doubtful prescnce of acid
reducibility; = -~ Absence of nitric acid re-
ducibility.

—5-
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L% bility, ome can dis¥imguish those thst utilise Nalog from
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.., tisld Peducibildity and the extént of consumption with NaNOy

. uss of Nal02 aad tryptophane. The revision is showa in .
L oTablé 4. - \

LA
Y

uSsion. ' n K !

: Excellent nitrogea sources fjor the growth of P.0.6.

14 gemeral are asparagine, umgc acid, arginies, alanine;

L ime, serine, glycine, histidine, 'glutamic scid and NaXNoy,
i1le such substances as barine, threoafne, iso-leucine and

- .gongtitute a fair source of mitrogen. On the other -

- » the following substances do not provide s good source

“i‘n.:t:::“; oxiproline, cystine, phenylalaniame, trypto-

".

, some stbckicultures propagats well on

-.... phsayl-alanise, cystine, tryptophane and Na¥i02, while other

,;—,t’hek-enxtms @0 wot propagate at all,

.~ Baving been coaverted frgw NQ3 Dy P.o.c., N0 8 could |
‘9 uSed as mitrogen source. JFof-this reason the detgmina- :
tion of nit¥ie¢ geid roducibility was carried eut 7 days or
W days after the inoculation, “Conkidering both the mifris

as ‘Source (Table 3), we oonclude that the follow-

ing stock-gulture do not shovw ‘sign of nitric acid

reduwsibility: Ne:1I F8 hetero, No 188 hetero, A36 and $5839.
' og the stock-cultures that show nitric acid redueci-

“$he rest that do mot utilise it.

F

o We halisve that nitric acid reducibility and the use
' of NaNO03 will provide important clues in classifying the

© p.o.c. Therefore, we have revised Table 3 of our repor't
- Part ‘10 (No in teram of nitric acid reducibility and she

. : \
G The preseat classificatios is much simpler than thn\ \
in m report Part 10 (No 3).  ¥irstly, much is simplified
- 4m satter of poorly propagating organic salts. Secondly |

. the imylin-, sorbose- and glycerol(+)-based typology was '
“previously furtber subdivided in terms of the itrate, |\
. saanite and Na-guccinate, vhereas in our present scheme the
: g ot and, further, the use of tiyptophane provide
‘;:g slassificatory criteris. \

.. Type 1 in sur report Part 10 (Wo 2) included both
type K and type D 11 of Agr. Res, Ctr, In contrast to this,
¢ type 3 of the present classificatiom includes type

. ¢ ‘hwsver, .
. .~ ealy, and D 11 is imcluded in type 7.

. .l»“”-




Table 4

Classification of Piricularia oryzae Cavars

o et () noumianwosms A
Toncm: 2 wmNS LANAT)
tom R oaus - - :

S SIRAT) 5538(CN

L Moura ' D, Nl

[Legend:] 1) Negative nitric-acid reduci-
bility; 2) Positive nitric-acid reducibil-
ity; 3) Those not using NaNOg as nitrogen
source; 4) Inulin; 5) Sorbose; 6) type;
7) Those using NaNO, as nitrogen source;

8) Those using tryptophane as nitrogen sour-
ce; 9) Those not using tryptophane as ni-
trogen; 10) Remarks -~ (1) The number in-
side ( ) is the classification type of the
Agriculiurnl Res. Ctr. The ones with asterik
are the results obtained (i.e., 1953.): (2)
8518 is doubtful.

Similarly, Al, A1ll, C 1 and C 11 of Agr. Res. Ctr.
were all found in type 6 of our previous scheme, whereas
only A 1 and A 11 are included, as shown, in type 9 and 10,

Thus, we note that the etiologically based classifi-
cation of Agr. Res. Ctr. is somowhat similar to our biochem-
ically based classification, suggesting the possibility that

-7-
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etiological and biochemical characteristics are rather alike
to a large extent.

Ve do not believe that a calssification scheme based
on nitrogen- and carbon~ sources cxhausts the possibilities
for classification, Wec feel that with increased information
on the biochemical properties a better classification system
would become feasible.

Sunmarz

- Experimenting with the 45 stock-cultures of P.o.c.
on the extent of their consumption of various nitrogen
sources, amino acid in particular, we—have obtained the fol-
lowing results; :
l) The following substances are excellent nitrogen-
sources -- asparaglne, aspartic acid, arginine, alanine,

proline, serine, glycine, histidine, glutamic acid and NaNOg3,

while such substances as oxiproline, cystine, phenylalanine,
tryptophane and NaNOg provide a poor source.

2, The four stock-cultures No 11 F8 hetero, No 188
hetero, A 36 and 5539 do not show nitric acid reducibility,
while the remaining 41 stocks show the sign of nitric acid
reducibility.

3. The 45 stock-cultures of P.o.c. were classified
into 10 families in terms of nitric acid reducibility and
the use of NaNO2 and tryptophane in its p.opagation. /

-

\‘>

References !

1. Kuribayashi, et al., Nagano Noshi Nendo Hokok;\

("Annual Report of Nagano AgriculTural Resesrch Center")
(1951-52).

2. Goto, W,, et al.,, Showa Sanjunendo Nogi Kenkyu |
Chukan Hokoku (“1955 mid-year Teport on AgrlculfﬁFET“TiEﬁ:
niques") Vol 9, 43 (1955). Showa Sanjuichinendo Nogi Kenkyu
Chukan Hokoku ("1956 mid-yea¥ report on Airicuifffé'Tiiﬁﬁfg_
ques™) Vol 10, 69, (1956).

3. Otsuka, H,, et al,, This journal, 31, 794 (1957).

4. Paulr. R. Burkholder, Sung Huang Sun, Ann, N.Y.
Acad, 8ci., 60, 102 (1954).

N

s,

B R el RATN EPEUNT U UOoHS Sy




5. Otani, Y., Nishokubyo ("Japan J. of Plant Path-
ology") 17 (1), 9 (1953).

6., Tanaka, S., et al,, Nishokubyo (“Japan J. of
Plant Pathology") 16, 103 T1952).

7. ¥. W. Leaver, J. Leal, C, R. Brawer, J. Bact,,
54, 501 (1947).

8. Otsuka, H., et al,, This Journal, 31, 791 (1957),

e A e e e s s+




